Abstract-The geographical relationship of saponin composition of Panax species has been studied extensively. Close similarity in saponin composition was observed for the plants in Eastern Himalaya, South-western China and Southern Japan. The exeptional saponin compositions were found for some plants growing near the western and southern limits of the distribution as well as that in Japan Island. Comparison of the chemical constitents of Ginseng with crude drugs which are used as a Ginseng substitute, was also presented.
In the biosynthesis of triterpenes, dammaranes are formed in the early stage of the cyclization of 2,3-oxido-squaleneI while oleananes are the terminal products. A number of Panax species are growing in the Northern hemisphere from Central Himayalas onward through China and Japan to North America.
I would like to propose the chemo-geographical correlation of Panax species, mainly based on the differnece in sapogenin, secondarily on the variation in structures of sugar moieties.
Ginseng and American Ginseng
C.A.Meyer (Araliaceae) which grows wild extending from North Eastern China, Korea to Far Eastern Siberia. It was revealed that the saponin compositions of Ginseng and p-suinsuefolium L. (American Ginseng) are very similar from each other. [ref.l,4] Roots of both the plants contain a variety of dammarane saponins and one oleanolic acid glucuronide saponin, ginsenoside Ro.
Recently, Dr.Lee and Dr.Marderosian disclosed that saponin composition of p. trifolius L. (Dwarf-Ginseng) in North America is also similar to those of Ginseng and American Ginseng.
Panax species in Eastern Himalaya and south-western China
The close relationship of plants growing between Eastern Himalaya, South-western China and Japan, has been pointed out by many botanists.
A variety of plants growing in these area are originated from a common ancestor in the Early Tertiary and now widely separated in the respective regions.
Several Panax species are growing in Eastern Himalaya and designated as p- The difference of these species from Ginseng and American Ginseng is that these speciese contain a variety of oleanolic acid glucuronide saponins in high contents.
Panaxspecies in Japan
P. 'a onicus growing throughout Japan is named Chikusetsu-ninj in, which 1 7 ioFphological ly identical with Chinese Panax japonicus (Zhu-jie-shen). Kyushu island is located in South-western Japan, the nearest district to China. P. japonicus growing in SouthernKyushu, Japan is called "Satsuma-ninjz" and has been thought to be the better drug than Chikusetsu-ninjin growing in other parts of Japan. It was further demonstrated that the saponin composition of leaves of Chikusetsu-ninj in is also remarkably different from other Panax species. [ ref.11 By means of the application of tissue culture, it was recently proved that this difference in dammarane-saponin composition between Satsuma-ninjin and Chikusetsu-ninjin is not due to the difference in environment but due to the genetic function. [ref.l3] Saponins of cullus induced from flowerbuds of Chikusetsu-ninjin were compared with those of cullus induced from the same parts of Satsuma-ninjin under the same condition. From callus of Chikusetsu-ninj in, six known oleanolic acid glucuronide saponins such as chikusetsu-saponins IVa and IV were isolated, while no dammarane saponin was detected.
On the other hand, from callus of Satsuma-ninjin, two known-Ginseng dammarane saponins, ginsenoside-Rgl and -Re were isolated together with oleanolic acid glucuronides saponins, chikusetsusaponin IV and its 28-desglucosyl-compound. This evidence is sufficient enough to prove that the regional strains of 5 japonicus, Chikusetsu-ninjin and Satsuma-ninjin must be intrinsic.
Sanchi-Ginseng and fanax species in Central Nepal
Panax notosinsenq (Burk.) F.H.Chen, Chinese name Sanchi-Ginseng or Tien-chi is cultivated in Yunnan, China and the root is a very famous Chinese medicine used as a tonic and a hemostatic. The locality of the wild specimen is still obscure.
From roots and rhizomes of Sanchi-ginseng, several Ginseng dammarane saponin, ginsenosides-Rbl, -Rd, -Re and -Rgl as well as new dammarane saponins named notoginsenosides-R1 and -R2 were isolated in high yields [ ref.l,2] The difference of this species from other species is the absence of oleanane saponins.
Recently, by Dr.Namba and his co-workers, Panax species were collected at Chame and Gorapani, around MLAnnapurna which would be the western limit of the distribution of this genus. The chemical study revealed that the saponin composition of rhizomes of these species is very similar to that of Sanchi-ginseng. The rhizomes contain dammarane saponins exclusively. No oleanane saponins was identified. [ref.l41 These results indicated the importance of Panax species growing in Central Nepal not only from chemotaxonomical point of view but also from pharmacological view point. In South America, roots of Pfaffia species, Amaranthaceae, are named "Brazilian Ginseng" and used as a tonic. From roots of Pfaffia iresinoides Spreng., the known insect hormones, ecdysterone, polypodine B and pterosterone were isolated. Lref.17 I From Phaffia paniculata Kuntze, glycosides of a modified triterpene named pfaffic acid were isolated. lref.181 However, no dammarane saponin was identified in both the plants.
Dr.Takemoto, Dr.Arihara and their co-workers reported the isolation of bioactive Ginseng saponins, ginsenosides-Rbl and -Rd as well as a number of other dammarane saponins named gypenosides from a Japanese cucurbitaceous herb, Gvnostemma D e n t a p h y l m Makino.
In Japan, powder and extract of leaves of this plant have been sold as a substitute of Ginseng. However, it was recently demonstrated by Dr.Ohsio and his coworkers that the contents of dammarane saponins vary markedly depend upon the locality where it grows. [ref.l9] In the case of 100 specimens collected in Ishikawa-prefecture, 43 samples contained ginsenoside-Rbl, while in the case of 713 samples collected in other areas of Japan, only 15 samples contained ginsenoside-Rbl .
TANAKA
Roots of Codonopsis species, Campanulaceae (Chinese drug name, Dangshen) are very common plant drug in China, being sometimes used as a substitute of Ginseng. Currently, we have investigated the water-soluble constituents of C, tangshen Oliv. cultivated in Sichuan, China. It was disclosed that nearly 90% of the methanolic extract consist of carbohydrates such as glucose, fructose and sucrose. By means of chromatography on the styrenedivinyl-benzene polymer and ion-exchange resin, we have succeeded the saparation of water-soluble secondary metabolites from these mono-and oligo-saccharides. We isolated several hexyl and hexenyl glycosides, a polyacetylene alcohol glucoside and the well-known phenylpropanoid-glucoside, syringin. We also isolated several new phenolic glycosides named tanshenosides I, 11, I11 and IV. Iref.201 Tanshenosides I11 and IV are the new type neo-lignan glycosides. identified in this drug.
Anyway, no saponins has been
